This paper presents and analyzes main characteristics of successful experiences of Development Education (DE) introduced in two major Spanish Technical Universities (Technical University of Catalonia, TUC, and Technical University of Valencia, TUV) during nineties and beginning of twentyone century. In this paper, after a brief presentation of DE concept evolution and its links with sustainable development and education for sustainability, a classification of different instruments that the University owes to push DE activities is presented. This Proposal is based on the conclusion of the Spanish Committee of University Co-operation for Development (CEURI), re-elaborated by the authors of this paper. After the overview of instruments, main characteristics of four strategies developed in the two Universities referred above are presented and discussed. These initiatives illustrate the feasibility and great potential of DE activities for introducing non-technical issues in engineering education. The initiatives highlighted are the following ones:
Development education and its relationship with sustainable development
Development Education (DE) is recognized as a specific tool of the international co-operation system by Spanish and Catalan laws and related co-operation for development master plans [1; 2] . The DE concept evolution is commonly divided in five stages, linked with corresponding co-operation for usual development strategies and a certain development paradigm [3; 4] . The definition followed here has been proposed as representative of the fifth generation: DE is considered as a strategy of international cooperation aimed at the citizens of the Northern societies, which main goal is the empowerment of people through a teaching-learning process, developing knowledge, skills and values, which enable them to become members of a global community of equals [5] . This definition includes global citizenship as a reference point of the educational process and highlights the importance of people agency to challenge inequalities both in local and global context. Sustainable Development aims at "Meeting the needs of the present without compromising the ability of future generations to meet their own needs" (Brundtland, 1987) . But a purely environmental approach is insufficient. A wider perspective is needed, which includes goals such as poverty alleviation, social justice and local and global connections [6; 7] . Therefore, DE is a crucial element for sustainability in engineering studies. Moreover, DE directly focuses on sustainability principles as intragenerational equity, respect for social and cultural freedom, involvement of stakeholders in decision-making processes, recognition of the unique contextual factors in each decision-making situation and responsibility for impacts resulting from one's decisions, five of the nine principles of sustainability [8] . Equivalently, DE focuses can be identified in questionnaires about sustainable development knowledge [9] . Finally, as development of humanity as a whole and especially of poor communities and countries can only be understood when it is put in context and linked with development of North students' societies, DE helps to link spatial and temporal scales, a key issue of sustainability understanding [10] .
University instruments that facilitate the introduction of DE
In this section, we give a general description of the instruments available to universities to carry out development cooperation projects and their relationship with DE. This taxonomy is based on the University Strategy for Development (ESCUDE) [11] , and other studies in which the authors had had a decisive contribution [12; 13] .
Subjects of free choice or configuration.
The first instrument refers to complementary subjects in student education. Their content, duration and academic standing depend on the departments, schools and faculties; although in many cases the universities have allowed lecturers to make proposals freely, later validated by the institution. This situation has given rise to the appearance of development cooperation subjects based on DE pedagogic proposals. In our opinion, as we explain in the following section, free choice has been shown to be one of the most interesting options for the introduction of DE into universities.
Main, optional and compulsory subjects.
The main and compulsory subjects contain the basic degree curriculum, with the main subjects being common to all degrees recognised in Spain. Obligatory subjects are those that an individual school or faculty establishes as its own and which must be taken by all students. Optional subjects compose the options for specialising within degree courses.
Course activities that seek the introduction of DE in a transversal way can be included in this section. Here we should emphasise that universities often receive aid for educational innovation and this aid is usually designed to give priority to improving the most "stable" part of the state controlled teaching, i.e. the compulsory part of the curriculum. This situation could provide an opportunity for the transversal incorporation of DE.
End of grade works and end of grade projects.
These exercises are a compulsory part of the course: they may include exercises in applied research or development. Since these activities are usually practical in nature, interesting projects could be considered with North and South comparisons in order to promote the DE perspective.
Practice in public and private enterprises.
Throughout the student's university career, some of his credits may be obtained by working in public or private enterprises. A suitable strategy for the objectives of DE would be to give an incentive for this practice to be carried out in multilateral and non-government organizations dedicated to development.
Postgraduate studies.
There are diverse possibilities for introducing DE into postgraduate studies. On one hand, a transversal strategy can be defined, which, as in undergraduate studies, will aim to promote DE knowledge, skills and values in Master studies and different specialties. Another line of work is to consider DE in postgraduate studies as a professional qualification in international development and cooperation. In our opinion, if DE is incorporated into postgraduate studies, this could contribute to making future development professionals carry out their work with values that tend to create a democratic environment, fight against discrimination, help the disadvantaged and promote dialogue, progress and participation, all of which are basic principles which should direct the efforts of professionals in international cooperation [14] .
Training of teaching and research staff and administration and auxiliary staff.
These are training programs offered by educational science institutes or similar bodies. As we shall see in the initiatives in the following section, the promotion of teaching innovation in teacher training based on concepts such as DE is a good strategy to increase the awareness in human and sustainable development in Universities.
PhD Thesis.
We refer to doctoral programs offered by research departments and institutes which end in developing a thesis based on original research work. In our opinion, therefore, the only possibility of introducing DE into this level of university education is to encourage the writing of theses based on DE itself.
R&D&I.
University research into DE is on a very small scale. This is mainly due to the shortage of public financing for lines of investigation into international cooperation and development. Besides demanding more financing for this field in general, we should emphasize that in the case of DE support could be obtained from areas close to education. DE also has ties with Education for Sustainability, or sustainable development, which, besides, receive further support from the area of environmental conservation.
Networks.
These are networks created by teachers, researchers and administrative staff on national and international scales with objectives in education, research and development. They appear to be a good instrument for directing the attention of the universities towards sustainable human development, since they would allow work to be carried out jointly with professionals from the South. However, the negative aspects that we have already mentioned concerning research are, in our opinion, serious obstacles to the formation of stable teams to work in the field of DE.
Technical assistance (Transfer of technology and knowledge).
This has to do with cooperation between universities and other public and private organizations, both national and international. Here again we have to point out the existing structural deficiencies for this transfer in the field of international development and cooperation. Few research resources are applied to the needs of local communities. Teaching, especially at the post-graduate level, is designed to suit the characteristics of the universities of the North. This inclines us to think that in this field also the combined efforts of public and private organizations involved in development are required to make advances. Interesting studies have been published in the form of consultations by NGDOs for certain public administrations, with the participation of university staff, which could be taken as good examples of the transfer of knowledge and technology from the university to other social areas. As other authors have stressed, the ties with universities should not only be at the individual level but the role of the university in this field should be seen in academic circles [15; 16] .
Mobility programs.
These programs are designed to increase the mobility of the members of the university community for reasons of teaching, research and administration. The AECI (Spanish International Cooperation Agency) has in recent years created programs of this type (such as INTERCAMPUS, absorbed lately by the Interuniversity Cooperation Program). We should point out that some universities have their own mobility support programs, while others participate in international volunteer programs (such as UNITes, created by the UN). Some NGDOs have also started mobility programs between universities, which we shall examine in the following section. We consider this to be an interesting instrument but which should clearly include DE criteria, especially in the previous training and subsequent work activities of the participants.
Preparation and promotion programs for university participation.
Here we refer to information and promotion programs for volunteers directed to the university community. Many universities, using the structures that exist to encourage internal solidarity, organize activities to inform public opinion, such as conferences, campaigns, debates or exhibitions. They may also encourage the university community to take part in the activities of voluntary social, environmental, international solidarity or even linguistic organizations. Such activities are frequently carried out in cooperation with NGDOs. When these voluntary activities occur within the framework of non-government regulated education (including initial training, follow-up and evaluation of the volunteer experience), they are often recognized by the assignation of credits to the students who request them, in conformity with the academic requirements of the schools and faculties.
2.13.
Lobby activities.
These include those activities specifically designed to achieve a suitable institutional ethos for the human development objectives. This minority working environment has suddenly grown in the last year due to changes in the regulations with the coming into force of the Spanish Organic Law of Universities in 2001. The incidence activities possible within the university community are not only confined to the aspect of the regulations but can also include declarations and agreements between lecturers associations and university governing bodies or in adopting ethical codes or other similar initiatives designed to promote the values inspired in the Universal Declaration of Human Rights. In the following section, we will give some details on the ethical code adopted at TUV.
Documentation and publications.
This final aspect includes support to the documentation centers (real and virtual) as well as establishing policies of producing publications to support the introduction of DE and those that in general refer to the field of international cooperation and development. These instruments strengthen most of those others already mentioned and receive feedback from them. Involving university records and libraries is especially important, given their strong long-term impact on the community, even if it is also somewhat costly due to the operational conditions of the these institutions [17] .
DE initiatives in scientific and technical Spanish studies.
In the following section, we present four specific initiatives which, in the opinion of the authors, cover a wide spectrum of the above-described instruments. They are also actions in which the authors have either taken part or on which they have reliable information, which makes it possible to highlight key aspects of their implementation. To obtain further information on these and many other actions carried out in the course of scientific and technical studies, we recommend the reading of proceedings 
Ethical codes
In the transmission of values, institutional ethos is fundamental as embodied in the values held by the university institution. Even when democratic values are given intense and systematic attention in the lecture halls, if the institution itself and the teachers who give the lectures do not act according to the criteria and norms of a plural democratic institution, students will consider democratic standards to be an interesting classroom exercise, outside which they have no practical interest or value. We thus enter on another topic which we wish to include in the initiatives for promoting DE in the universities: the drawing up of self-regulating ethical instruments, and in particular, ethical codes. These are the written expression of "The will to formulate the responsibilities shared by an organization and to publicly express the criteria, values and aims that identify it" [18:186] . We are still not able to offer results on the impact of the ethical code in the organisational climate or in the behaviour of the people who study and work at the Engineering Faculty, but we can point to some conclusions on the production process itself.
• The first conclusion is that teacher involvement has been noticeably lower than that of the Administrative staff. This may be due to distrust of this type of process, but we think that the main reason is the lack of a feeling of belonging to the Faculty. The way Spanish universities are structured means that the teachers belong directly to the departments and the University while the Faculty is relegated to third place. In other words, the teachers generally did not understand that this code could affect their day to day work.
• The second conclusion we would underline is that there is general agreement on the ethical problems detected by the teachers, students and administrative staff.
• The people who participated in the process of drawing up the ethical code valued the initiative positively but were doubtful about how it would develop. It was said that other factors such as political and economic issues could run counter to this initiative. In other words, the conflict of interests would prevail over development of the values.
• And finally the commitment from the Engineering Faculty's Board of Directors has been a key element in facilitating the project and its future development.
Training of university lecturers
One of the principal strategies for promoting DE in universities, in our opinion, involves teacher training. The Educational Science Institutes could play an important role in promoting activities of this nature, offering training workshops to university teachers that include the DE perspective and supporting teaching innovations in this area. In this connection, we think the experiences of the Group for Teaching Innovation in Educational Values in Scientific and Technical Studies, of TUV (GREVOL), and the Interest Group for Cooperative Learning (GIAC) of TUC, are especially interesting. We must highlight that both proposals are highly connected with DE aims because they are sharing methodological approaches. The first of these groups is formed by 23 persons (mostly university teachers but also administration and services staff and members of NGOs committed to teaching-learning for change) who want to learn how to put into practice, in their respective spheres, the perspective of moral education. We must highlight that moral education is understood as educate professionals and citizens who build their knowledge individually, and acting in a responsible, free and committed way. In order to achieve this, a set of conditions should be created which allows university students to accept a set of values as ideals, reject the presence of an accumulation of opposing values, and, above all, build their own set of values that permits them to not only reason and think upon them, but also to create personal criteria guided by the principles of justice and equality, as well as acting coherently as a professional and citizen [19] .
GREVOL Group is formed, mainly, by young teachers with great teaching responsibilities. The profiles of the members are highly interdisciplinary (with degrees in Industrial Engineering, Agricultural Engineering, Civil Engineering, Chemistry, Philology, Philosophy and Law), as well various are the subjects they teach (from statistics, electronics, drawing, hydraulic engineering, business economics, material chemistry and environmental projects to applied ethics, fundamentals of cooperation for development, French, and others). Most are teachers in scientific and technical subjects, in which it is difficult to deal with moral values. The main activities carried out by this group have involved learning subjects related to ethics and ethical learning, the creation of pedagogical tools for classroom applications (e.g. moral dilemmas), in presenting the experiences of group members in national and international forums, and in training other UPV teachers in these topics. To learn more about the characteristics, methodology and results of the experiences of GREVOL the web page of the group can be consulted (www.upv.es/grevol) and also a book edited by the members of the Group [20] . It should be remarked that GREVOL has been selected as a good practice by the Global University Network for Innovation (http://www.guni-rmies.net/news/detail.php?id=1040). The GIAC appeared in February 2000 after an international seminar with teachers from different universities (especially from the Polytechnic University of Catalonia) interested in going deeper into the application of cooperative learning (CL) in teaching. CL involves students working in teams under following particular conditions [21] : Positive interdependence, individual accountability, face to face interaction, appropriate use of collaborative skills, and group processing. CL is proposed as effective from learning point of view, but also as a good methodology for promotion of social skills, as those looked for in DE strategies. The aims of the GIAC teachers are to experiment with cooperative learning strategies, share their experiences and spread the use of cooperative learning to other groups. The group's main activities are periodic meetings to exchange experiences and the compilation and diffusion of interesting material within the area of cooperative learning. GIAC holds an annual conference whose papers are available at giac.upc.es. They receive institutional support from the ICE of the UPC and the Deusto University and belong to International Association for the Study of Cooperation in Education, www.iasce.net. It should be pointed out that GIAC has received a special mention in the 9th UPC Board of Trusties' University Teaching Quality Award in 2006 for its project "GIAC (Cooperative learning Interest Group): Six years of cooperative learning at the UPC". In our opinion, both experiences show the importance of teaching innovation to build up pedagogical interventions based on uncommon pedagogies in tertiary education: ethical and cooperative learning. Moreover, the example of GREVOL and GIAC is extremely illustrative of the benefits of an interdisciplinary team working.
To be more precise, we think that those experiences could in a future not only promote the emergence of new proposals on ethical and cooperative learning, but also to give a firm support to the teachers interested on educational innovation. Finally, we would like to remark, although those Groups are not focused on global issues and the pedagogy that some teachers use in their classes may not be considered similar to DE, it is undoubtedly a space to collective reflection and learning on ethical issues and innovative pedagogy. For instance, teachers members of GREVOL that hadn't previously work with moral education pedagogies have started to address ethical contents in a collaborative and participatory way [22] .
University studies
Within this area, various activities are carried out that have been described in the typology mentioned in the previous section. It should be pointed out that the total offer is a little greater than two complete academic years, with cooperation for development forming around half of the total. These results show that the capacity exists to offer lectures in these areas on a large scale (each subject usually involves more than one teacher).
On the other hand, in the area of scientific and technical studies, there already exists considerable experience in carrying out projects, studies and end of course projects on the subject of international cooperation and development, reinforced by the existence of a national competition that awards prizes to the best projects in this field [31] . Here we should emphasize the special complicatedness of university institutions in offering viable proposals that are both useful to NGODs and external institutions, due to the difficulty of knowing their respective capacities and possibilities. Establishing ties with groups and lines of investigation greatly widens the opportunities for collaboration. Another strategy is participating in activities with social volunteers, periods of overseas social work (which will be dealt with in the next section) as well as work practice in organizations and institutions involved in cooperation for development, normally regulated by educational cooperation agreements. Finally, regarding postgraduate and MA studies, we should point out the profound changes that the adoption of the European Higher Education Area model is causing in these instruments. Up to now, the social perception of postgraduate studies has been intimately related to the permanent training offered by the degrees of foundations associated with universities. With the change in the educational model, the link between undergraduate and postgraduate studies will be closer, and there will be a clearer relation between postgraduate and doctorate studies by the adoption of official master degrees, issued either by the Spanish state or the Autonomous Communities. This change is considerable for its serious implications for universities and departments in the definition of the new offer. Up to now there have been very few opportunities in specific postgraduate studies in the area of engineering and development cooperation, but, undoubtedly, there will be room for manouevre in the following years.
Mobility programs and overseas stages
The final initiative presented in this work focuses on student mobility programs coordinated by universities and NGODs. We should point out that mobility programs can form part of university studies so far as they are included in training and solidarity programs with recognition of credits. We should also point out their ties with promoting technical assistance from the universities to the NGODs.
"Reality Recognition Projects" (RRP) is a program designed by Engineering without Borders (EWB) in Catalonia with the aim of encouraging the participation of engineering and technical students in long term development cooperation programs. The program was conceived in 1999 as part of its strategic planning of DE activities in the university. The novelty of the proposal described here lies in it being specifically for engineering students as well as being designed for participation in cooperation programs with a considerable technological component. Remarkably, the proposal received support from the Co-operation for Development Center of the TUC through mobility grants. The RRP program consists of the following stages.
1-The creation of a list of place offers and RRP profiles related to EWB cooperation programs in developing countries (preferably at the beginning of the academic year) and later publication of the offers.
2-Selection of participants, bearing in mind among other criteria, previous experience in cooperation or solidarity, associative trajectory, technical profile, etc.
3-Basic training in cooperation for development and international volunteer work with the aim of, on one hand, ensuring students recognize the dynamics and actors belonging to cooperation programs in developing countries, and on the other to guarantee specialized technical training to ensure the quality of the activities. This training usually lasts for a month.
4-The assignment of a group (normally 3 or 4 persons) for a minimum of two months to a project or activity in a development program (coinciding with summer vacation).
5-Subsequent evaluation of the experience and awareness and support activities for the next group of RRP participants (in the course of the following academic year).
A total of 61 UPC students took part in these activities between 1999 and 2004. The growth of the program is closely tied to the capacities of EWB Catalonia, which reached a total budget of €500,000, for the first time, in 2004.
In spite of the fact that the impact of the program in terms of quantity is small, we should point out that the focus has always been more interested in terms of quality. The experience has strengthened the institutional and creative capacities of EWB as a result of this approach. In general, students who participate both in the technical and strategic aspects of cooperation programs repeat the experience, either with EWB or in their subsequent professional careers. The subsequent involvement of the participants has been "strong" in around 40%, "moderate" in another 40% and "low" in 20% (according to the evaluation of the group coordinators. About 20% of the participants have subsequently acted professionally in international cooperation projects [32] .
It should also be pointed out that the initiative has spread to other university-EWB partnerships in other associations of the Spanish federation and abroad. Remarkably, experiences of ISF/EWB in the US and Canada have been highlighted in [33:85] as examples of voluntary service organizations that can help mobilizing the engineering profession in order to successful development of infrastructure services to meet the Millennium Development Goals.
Conclusions
In this paper we have highlighted different possibilities we owe in a tertiary environment which seeks change of attitudes that sustainable development requires. These experiences are more or less connected with DE paradigm, understood as a strategy of international cooperation aimed at the citizens of the Northern societies, which main goal is the empowerment of people through a teachinglearning process, developing knowledge, skills and values, which enable them to become members of a global community of equals.
We have summarized four of these experiences which have been developed at two of the main Spanish Technical Universities: TUC and TUV:
• Ethical codes, as an instrument to orient the moral climate of the university institution towards the moral values that underlie human and sustainable development.
• Specific training for teachers and the formation of teachers' working groups.
• Coordinated offer of free election courses, with special emphasis on its inclusion in the strategic planning proposals of the university.
• Mobility and visiting programs for university students and teachers coordinated with NGDOs.
These experiences are not the unique possibility to spread DE aims, but are good examples of how we can make the road by walking.
